Most studies of acquired defects of colour vision corroborate the observations of the German ophthalmologist/physiologist Kollnerl published in 1912. Lesions of the outer layers of the retina give rise to a yellow-blue defect, while lesions of the inner retinal layers and of the optic nerve give rise to defects in the red green. Verriest2 has proposed 4 principal types of acquired colour vision deficiency. These are as follows.
(i) Type A, where no prominent axis of deterioration can be found. This occurs, for example, in some cases of macular cysts and toxic amblyopia.
(ii) Subtype I R-G defect (retinal group). This is a protan-type defect which is suggested as being due to involvement of the macular cones and is often associated with a central scotoma. The defect has been described by Marre3 as principally a disturbance of the blue mechanism with some equal impairment of the red and green mechanisms and is characterised by a lowering of hue discrimination throughout the spectrum. The type of defect occurs in some lesions involving the macular area, such as juvenile macular degeneration.
(iii) Subtype II R-G defect (neural group). This is a deutan-type defect that may be associated with impairment in conduction of the visual signal. Marre3 has suggested that this group is a combined disturbance of the blue, green, and red mechanisms. There is often a concomitant blue-yellow defect associated with this subtype,4 and the defect occurs especially in diseases of the optic nerve and of the anterior part of the optic pathway.
(iv) A type II B-Y defect. This is the most common type of acquired defect of colour vision and is a form Correspondence to Dr S. P. Taylor. of tritan defect. Subjects exhibit one neutral band at 570 nm and a second at about 470 nm. The defect is similar to the mesopisation B-Y defect found in normal subjects. According to Marre3 only the blue mechanism seems to be affected, although subjects show a Nagel anomaloscope setting shifted toward the longer wavelengths. Often the defect is accompanied by impairment of vision in low illumination and poor dark adaptation. The defect is associated with pigment degenerations of the retina.
This paper deals with a study on the effect of restricted viewing time on classification of colour vision in cases of optic neuritis and cases of diabetes. There seems to be no information on the effect of reduction of viewing time on the colour performance in cases of acquired deficiencies of colour vision. There has, however, been some work that suggests poor temporal resolution in multiflash campimetry in multiple sclerosis.56 Studies on the effect of restricted viewing on colour performance in colour-normal subjects suggest a blue-yellow type defect is produced that may be classified as tritan on the City University Colour Vision Test7 and abnormal on the Moreland anomaloscope.8 This induced defect is probably due to the integration differences in signal time in the red-green and blue-yellow system9 10 (Sperling, H. G., personal communication). If this is true, then it is likely that there will be a difference in the colour performance of colour-defective and colour-normal subjects. A recent study has shown that for congenital colour-defective subjects the same blue-yellow is superimposed on the primary red-green defect under conditions of reduced viewing time. ' 13 showed that attempts to predict the colour vision deterioration from clinical variables such as the duration of diabetes, the year of onset, and the level of blood-sugar control were unsuccessful. The reports also show that red-green losses as demonstrated on the anomaloscope are small and that no midmatching ranges are outside the +3 00 SD limits of the normal population.12 13 This factor is very important in the present study, where an attempt is made to investigate the effect of reduced viewing time on a condition in which a colour disorder is due to a retinal problem producing a blue-yellow defect.
Optic neuritis is a condition that produces a type II red-green defect. Primarily it affects the optic nerve, and causes include inflammatory conditions such as meningitis, demyelinating diseases such as multiple sclerosis, and vascular disease. The clinical presentation is of a reduction in visual acuity and often a central scotoma. Although a blue-yellow type defect has been reported, 4 most authors agree that a type II red-green defect occurs in optic neuritis irrespective of the underlying cause.5"-9 The defect may persist even after the visual acuity has returned to normal.'6202" It has been suggested22 that the redgreen defect is atypical in the acute phase of optic neuritis but typical in the atrophic phase, a suggestion that would explain the reports of the existence of 2 types of defect.
Material and methods
Patients were tested with the City University Colour Vision Test (CUCVT).23 24 by the arrangement shown in Fig. 1 . A colour balanced source of colour temperature 6500 K and average intensity of 600 lux was used to illuminate the plates of the CUCVT. The viewing distance was held constant at 25 cm and a highly reliable Compur type camera shutter used to control the exposure times. The shutter could be set to give viewing times of 3 75, 5. All subjects were tested monocularly in open viewing on the apparatus for each eye using the standard test procedure of the CUCVT. The test was then repeated but with viewing time restricted to 3-75 ms. Subjects were adapted to a room illumination of 300 lux prior to each measurement.
If the subjects failed any plates at a particular viewing time, those plates were re-examined at the next longest exposure. This was repeated until all plates were seen correctly.
SUBJECTS
Diabetes. Six subjects were studied. Three showed ophthalmoscopic evidence of retinopathy, haemorrhage, and exudates, and 3 showed no evidence of retinopathy. Their ages ranged from 22 to 48 years, and duration of diabetes ranged from 18 months to 30 years.
Optic neuritis. Five subjects were studied-4 women and 1 man. The man, 37 years of age, suffered from bilateral chronic optic neuritis of unknown aetiology. His acuity was reduced to 6/24 RE, 6/18 LE, and N10 at near, and he had suffered recurrent bouts of optic neuritis since the age of 11 years. Three of the women, aged 29, 35, and 60, suffered from unilateral optic neuritis, one for the second time, and ERRORS 5_ 
Results
It has been shown in colour-normal observers that reduction in viewing time induces a tritan-like error on the CUCVT. All observers showed the effect, and 48% of the responses were tritan, no other responses type was observed.7 Diabetic subjects who are colour normal under conditions of unrestricted viewing showed the tritantype effect observed with normal subjects when viewing time was reduced. The percentage of tritan errors was similar to that for normal observers. The group showing ophthalmoscopic signs of retinopathy gave a similar response to the normals and the nonretinopathy group, in that the responses were of the tritan type and the percentage of errors was similar to that in the other groups. The difference, however, was that no response at all could be obtained at the fastest shutter speed. Some of the subjects had to have the shutter speed reduced to an integrated time of 60 ms before any response could be achieved.
All optic neuritis subjects, also colour-normal in unrestricted viewing, showed a varied response with restricted viewing time in their affected eyes, as shown in Fig. 2 . Two subjects were unable to perforn the tests at rapid shutter speeds, one suffering from chronic optic neuritis and the other from active papillitis. One other subject could not make any response between a shutter speed of 30 ms and an NEURITIC 10 PLATE NUMBER Fig. 2 The effect ofreduced viewing time on the performance ofoptic neuritis subjects on the City University Colour Vision 
